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(54) THERMOSETTING POWDER COATING MATERIAL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a powder coating material excellent in smoothness 
and processability. 

SOLUTION: This coating material contains as a themnosetting resin component (A) 90-99 
pts.wt. hydroxy-containing base resin except the following hydroxy-containing rubber 
composite resin particles, (B) 1-10 pts.wt. hydroxy- containing rubber-composite resin particles 
each of which is composed of a core of a rubbery polymer and a shell of a vinyl polymer, and 
(C) 1 0-60 pts.wt. blocked polyisocyanate compound. 
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* NOTICES * 

Japan Patent: Office is not responsible for any 
deuaages caused by the use of this translation . 

LThis dociraient has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION ^ . 

[Detailed Description of the Invention] 

[0001] .... 
[The technical field to which invention belongs] This invention telates to the heat-cunng mold powder 
coatings which offer the paint film excellent in result appearance and processability. 

[0002] ^ . 

[The technology and its technical problem] fi*6m the former Conventionally, heat-curing mold powder 
coatings are widely used as the outdoors or an indoor type way in the industrial use product fields, such 
as home electronics, an automobile, vehicles, office suppUes, steel fiimiture, and building materials. As 
the above-mentioned heat-cviring mold powder coatings, the powder coatings which come to blend a 
block poly isocyanate cross linking agent with hydroxyl-group content acryUc resin or hydroxyl-group 
content polyester resin are well-known. These powder coa:tings are inadequate in the paint article \yith 
which processability is demanded more although the paint film which was excellent in processability 
compared with the heat-curing mold powder coatings which come to blend a multi-acid curing agent 
with glycidyl group content acrylic resin is formed, and the actual condition is that improvement in 
processability is demanded from the user. . 
[0003] Moreover, it is a method of making the processability of a fine-particles paiiit film improving. 
Although blending the rubber particle excellent in processabiUty with the conventional block poly 
isocyanate hardening mold powder coatings was also considered, it was difficult for processability to 
come to be inferior in the smooth nature improved, when this rubber particle is blended so much, not to 
improve processability, if it blends with the degree to which smooth nature does not worsen on the other 
hand, but to satisfy the engine performance of both paint film appearance and processability. 

[0004] 11 . 

[Means for Solving the Problem] this invention persons came to develop powder coatings excellent m 
result nature and processability by combining block poly isocyanate hardening mold powder coatings 
and a specific rubber compound resin particle, as a result of repeating research wholeheartedly, in order 
to cancel a trouble from the former. 

[0005] This invention Namely, 1, hydroxyl-group content base resin other than the following 
(component A) following hydroxyl-group content rubber compoimd resin particle A hydroxyl-group 
content rubber compound resin particle which uses 90 - 99 weight section (B) rubbery polymer as a core 
layer, and makes a vinyl system polymer a shell layer 1-10 weight (section C) block poly isocyanate 
compound It is related with heat-curing mold powder coatings characterized by containing 10-60 
weight section as a thermosetting resin component. 
[0006] 

[Embodiment of the Invention] What is used with block poly isocyanate hardening mold powder 
coatings from the former can be used for the hydroxyl-group content base resin used with this invention 
powder coatings. As this hydroxyl-group content base resin, hydroxyl-group content polyester system 
resin, hydroxyl-group content acrylic resin, hydroxyl-group content fluorine system resin, and hydroxyl- 
group content silicon resin are mentioned, for example. These hydroxyl-group content resin has the 
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desirable thing of weight average molecular weight about 500-100000, especially the range of 1000- 
80000. Moreover, especially the softening temperature of this resin has the desirable thing of the range 
of 25-80 degrees C about 20-100 degrees C. Especially a hydroxyl-group content has the desirable range 
of about 25 to 200 KOHmg/g about 20 to 300 KOHmg/g at a resin hydroxyl value. ' 
[0007] As hydroxyl-group content polyester system resin, for example (anhydrous) A phthalic acid, 
Isophthalic acid, a terephthalic acid, isophthaUc acid dimethyl, dimethyl terephthalate. Aromatic series, 
or alicycle group dicarboxyUc acid and ethylene glycol (Fori), such as a hexahydro (anhydrous) phthalic 
acid and a tetrahydro (anhydrous) phthaHc acid. Propylene glycol, a butylene glycol, a butylene glycol, 
(Fori) Dihydric alcohol, such as neopentyl glycol, 1 ,6-hexanediol, and a dimethyl propionic acid. The 
resin which the alcohol more than trivalent [, such as a carboxyhc acid more than trivalent / of 
monocarboxylic acid, such as a benzoic acid, trimellitic acid (anhydrous), etc. /, trimethylolethane, 
trimethylol propane, a glycerol and PENTAERISURITTORU, ] is made to react if needed, and is 
obtained is mentioned. 

[0008] It is desirable to apply the iso phthalic acid inferior to processability to the polyester resin used as 
the principal component especially as an acid component also in this polyester system resin. 
[0009] as hydroxyl-group content acrylic resin — for example, a hydroxyl-group content radical 
polymerization nature partial saturation monomer (for example, hydroxyethyl (meta) acrylate ~) glass 
transition temperature, such as hydroxypropyl (meta) acrylate, - a hard acrylic monomer (for example, 
methyl methacrylate -) 40 degrees C or more Ethyl methacrylate, iso-butyl methacrylate, ter-butyl 
methacrylate, need, such as ter-butyl acrylate, - responding - glass transition temperature — 40 degrees 
C, with the elasticity acrylic monomer (for example, methyl acrylate — ) of the following Ethyl acrylate, 
n-butyl methacrylate, iso-butyl acrylate, 2 ethylhexyl (meta) acrylate, stearyl methacrylate, etc., radical 
polymerization natvire partial saturation monomers other than an acrylic monomer (for example, styrene 
-) Vinyltoluene, alpha methyl styrene, acrylic (meta) nitril, (Meta) The hydroxyl-group content acrylic 
base resin which a radical makes carry out the polymerization reaction of the functional-group content 
radical polymerization nature partial saturation monomers other than the above-mentioned hydroxyl 
groups, such as acrylamide, (for example, glycidyl (meta) acrylate and methyl glycidyl (meta) acrylate 
etc.), and is obtained is mentioned, 

[0010] In addition to this as hydroxyl-group content fluorine system resin, a copolymer with monomers 
in which a radical polymerization is possible, such as vinyl ether, allyl compoimd ether, vinyl ester, 
propenyl ester, and olefinic compounds, etc. is mentioned the hydroxyalkyl vinyl ether like 
hydroxyethyl vinyl ether, fluoro olefms (for example, ethylene tetrafluoride, 3 fluoride ethylene, 2 
fluoride ethylene, 3 fluoride-salt-ized ethylene 2 fluoride-salt-ized ethylene, etc.), and if needed, for 
example. 

[001 1] Moreover, in the above-mentioned hydroxyl-group content acrylic resin, the resin which used 
perfluoroalkyl (meta) acrylate (for example, perflupro butyl ethyl (meta) acrylate, perfluoroisonbnyl 
ethyl (meta) acrylate, perfluoro octyl ethyl (meta) acrylate, etc.) as an indispensable monomer 
component as other monomer components is mentioned as this fluorine system resin. 
[0012] As hydroxyl-group content silicon system resin, the resin which used vinyltrimetoxysilane, 
acryloxyprophyltrimethoxysilane (meta), an acryloxyprophyl (meta) trimethyl silane, etc. as an 
indispensable monomer component as other monomer components is mentioned in the above-mentioned 
hydroxyl-group content acrylic resin. 

[0013] In the above-mentioned hydroxyl-group content resin, hydroxyl-group content polyester system 
resin is desirable from points, such as processability, smooth nature, and cost, especially. 
[0014] About 20-100 degrees C of softening temperatures when the block poly isocyanate compound 
used with this invention powder coatings blocked the isocyanate radical of the poly isocyanate 
compound by the block agent are the thing of the range of about 25-80 degrees C preferably. As a poly 
isocyanate compound, for example as an aliphatic series system diisocyanate compound Hexamethylene 
di-isocyanate, trimethylene diisocyanate, 1, 4-tetramethylene di-isocyanate, pentamethylene 
diisocyanate. Lysine diisocyanate, 1, 3 -butylene diisocyanate, etc. : as an alicyclic system diisocyanate 
compound Isophorone diisocyanate, 4,4 -methylenebis (cyclohexyl isocyanate), A methylcyclohexane - 
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2, 4-(or -2, 6-) diisocyanate, 1, 3-(or 1, 4-) JI (isocyanato methyl) cyclohexane, 1, 4-cyclohexane 
diisocyanate, 1, 3-cyclopentane diisocyanate, 1, 2-cyclohexane diisocyanate, etc. : as an aromatic series 
diisocyanate compoxmd Xylylene diisocyanate, meta-xylylene diisocyanate, tetramethyl xylylene 
diisocyanate, Tolylene diisocyanate, 4,4'-diphenylmethane diisocyanate, phenylene diisocyanate (m- or 
p-), etc. : as other poly isocyanates A triphenylmethane color -4, 4*, and the poly isocyanate compoimds 
that have 4" of three or more isocyanate radicals, such as - tri-isocyanate Ethylene glycol, propylene 
glycol, 1, 4-butylene glycol. The addition products the poly isocyanate compovmd of an amount with 
which'an isocyanate radical serves as an excessive amount to the hydroxyl group of polyols, such as 
polyalkylene glycol, trimethylol propane, and hexane trio-RU, is made to come to react Hexamethylene 
di isocyanate, isophorone diisocyanate, tolylene diisocyanate. View let type addition products, such as 
xylylene diisocyanate, 4,4'-diphenylmethane diisocyanate, and 4,4*-methylenebis (cyclohexyl 
isocyanate), an isocyanuric ring type addition product, etc. are mentioned. 

[0015] As a block agent used in order to make the above-mentioned poly isocyanate compoimd block, 
each well-known block agent can use it from the former of a phenol system, a lactam system, and an 
oxime system, for example. As an example of these block agents, as a phenol system block agent A 
phenol, cresoU a xylenol, a nitrophenol, chlorophenol, Ethylphenol, hydroxy diphenyl, t-butylphenol, 
hydroxybenzoic-acid methyl, etc. : as a lactam system block agent Epsilon caprolactam, delta- 
valerolactam, gamma-butyrolactam, beta-PUROPIO lactam, etc. : as ^n oxime system block agent The 
aceto aldoxime, acetoxime, methylethyl ketoxime, diacetyhnonoxime, a benzbphenone oxime, a 
cyclohexane oxime, etc. are mentioned. 

[0016] The bleriding ratio of coal of a block poly isocyanate compound is blended so that about 0.3-1.5 
isocyanate radicals may become about 0.5-1 .2 ranges preferably to one hydroxyl group of base resin, 
moreover, the base resin 100 weight section - receiving -- usually - the about ten to 120 weight section 
- it is the'range of the about 20 to 1 00 weight section preferably. 

[0017] The hydroxyl-group content rubber compound resin particle of the core shell mold used with this 
invention powder coatings is a particle which has the core shell structure which uses rubbery polymer as 
a core layer and makes a vinyl system polymer a shell layer, and the thing of a hydroxyl value of the 
range of about 0.5 to 20 KOHmg/g is [ a particle ] especially desirable about 0.1 to 30 KOHmg/g. Since 
engine performance, such as the processability of a paint film and a water resisting property, will fall if a 
hydroxyl value becomes less than about 0. 1 KOHmg/g, and a water resisting property, weatherability, 
smooth nature, etc. will fall if about 30 KOHmg/g is exceeded on tiie other hand, it is not desirable. This 
hydroxyl group is introduced into a shell layer. 

[0018] Moreover, core shell structure may have the three-tiered structure of a core layer, a mid layer, 
and a shell layer, and can use that in which the core layer or the mid layer was formed in by rubbery 
polymer, and the shell layer was formed with the vinyl system polymer in this case. The range of about 
0.05 micrometers - 150 micrometers of particle size of a particle is about 0.1 micrometers - 100 
micrometers preferably. Since the electrostatic-coating workability of powder coatings will fall if 
particle diameter is set to less than about 0.05 micrometers, and the smooth nature of a paint film will 
worsen on the other hand if about 150 micrometers is exceeded, it is not desirable. Since particles start 
welding, a small lump is produced and this thing is stuck for the duct of an electrostatic-coating 
machine, and it will become the cause of a paint trouble or will become the cause of BUTSU of a paint 
film while having stored powder coatings if it becomes the softening temperature of less than about 20 
degrees C of a shell layer (glass transition temperature), it is not desirable. 

[0019] As rubbery polymer which forms a core layer, it is the polymer of the partial saturation monomer 
which forms rubber-like polymer. As an example of a partial saturation monomer, for example Methyl 
(meta) acrylate. Ethyl (meta) acrylate, propyl (meta) acrylate, butyl (meta) acrylate. Vinyl ester [, such 
as alkyl (meta) acrylate:vinyl acetate ], such as 2-ethylhexyl (meta) acrylate and lauryl (meta) acrylate : 
A vinyl chloride, Vinyl halide or vinylidene halide, such as vinyl fluoride, a vinylidene chloride, and 
vinylidene fluoride : (meta) Acrylonitrile, Nitrogen-containing partial saturation monomers, such as 
acrylamide : Styrene, alpha methyl styrene, (Meta) Aromatic compounds, such as vinyltoluene: The Gen 
system monomers, such as partial saturation acidiswine JIEN [, such as a hydroxyl-group content partial 
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saturation monomer: (meta) acrylic acid, ], such as hydroxyethyl (meta) acrylate and methylol (meta) 
acrylamide, and an isoprene, etc. are mentioned, these things ~ one sort — or two or more sorts can be 
used, using together. As an example of representation of a polymer, Pori (meta) acrylic-acid spar 
varnish, poly swine JIENGOMU, polyisoprene rubber, polyvinyl chloride, and styrene-s\*rine 
JIENGOMU, a styrene-swine JIEN-styrene rubber, a styrene-isoprene-styrene rubber, styrene-butylene 
rubber, styrene-ethylene rubber, ethylene-propylene rubber, etc. are mentioned, for example. Also in 
these, Pori (meta) acrylic-acid spar varnish, poly swine JIENGOMU, polyisoprene rubber, and styrene- 
swine JIENGOMU are especially desirable. 

[0020] The vinyl system polymer which forms a shell layer The above-mentioned vinyl system 
monomer for example, a hydroxyl-group content partial saturation monomer (for example, 2- 
hydroxyethyl (meta) acrylate -) 2-hydroxypropyl (meta) acrylate, 3-hydroxypropyl (meta) acrylate, C2-. 
C8 of acryUc acids, such as hydroxy butyl (meta) acrylate, or a methacrylic acid Hydroxyalkyl ester; 
[ Polyethylene glycol, ] Monoester of polyether polyols, such as a polypropylene glycol tod a 
polybutylene glycol, and unsaturated carboxylic acid, such as an acryUc acid (meta); A polyethylene 
glycol, Mono-ether;alpha of polyether polyols, such as a polypropylene glycol and a polybutylene 
glycol, and hydroxyl-group content partial saturation monomers, such as 2-hydroxyethyl (meta) acrylate, 
and beta-unsaturated carboxylic acid. An addition product with a mono-epoxy compound like car Jura 
ElO (shell chemistry company make) or alpha olefin epoxide; Glycidyl (meta) acrylate and an acetic 
acid. An addition product with a propionic acid, p-tert-butylbenzoic acid, and a monobasic acid like fatty 
acids; The acid anhydrous radical content unsaturated compound like a maleic anhydride or itaconic acid 
anhydride. The monoester ghost or diester ghosts of glycols, such as ethylene glycol, 1,6-hexanediol, 
and neopentyl glycol; The hydroxyalkyl vinyl ether like hydroxyethyl vinyl ether The hydroxyl-group 
content monomer containing chlorine like 3-chloro-2-hydroxypropyl (meta) acrylate. The need is 
accepted considering allyl alcohol etc. as an indisperlsable component. Alkyl (meta) acrylate (the above- 
mentioned hard acrylic monomer, the above-mentioned elasticity acrylic monomer, etc.). The vinyl 
system polymer with which glass transition temperature adjusted preferably about 20 degrees C or more 
of partial saturation monomers, such as said nitrogen-containing partial saturation monomer, an aromatic 
compound, and an epoxy group content partial saturation monomer, to the range of about 30-110 
degrees C can be used. 

[002 1 ] The above-mentioned manufacture method of a rubber composite particle can be acquired from 
the former by the well-known method, for example, the emulsion polymerization method which added 
the vinyl system partial saturation monomer and the radical polymerization nature initiator undier 
existence of a rubbery polymer emulsion beforehand, a suspension-polymerization method, etc. 
[0022] As this hydroxyl-group content rubber compoimd resin particle, Staphyloid AC-4030 grade is 
mentioned, for example as a trade name of Takeda Chemical Industries, Ltd. 

[0023] The blending ratio of coal of the above-mentioned hydroxyl-group content rubber compoimd 
resin particle is the range of 2 - 5 weight section preferably to 1 - 10 weight section, and hydroxyl-group 
content base resin 95 - 98 weight sections to hydroxyl-group content base resin 90 - 99 weight sections. 
If the blending ratio of coal of a hydroxyl-group content rubber compound resin particle becomes under 
1 weight section, prbcessability will fall, and if 10 weight sections are exceeded, paint film smooth 
nature, a water resisting property, etc. will fall. 

[0024] this invention powder coatings can blend additives for powder coatings, such as a block agent 
dissociation catalyst, a bulking agent, a color pigment, a fluid regulator, other polymer particles, a 
surface control agent, a hardening accelerator, and a slide nature grant agent, etc. if needed. 
[0025] Electrostatic powder coating is carried out by for example, the electrostatic fine-particles spray, a 
frictional electrification coater, etc., and this invention powder coatings are usually about 30-200 
micrometers. It can paint in about 40-100 micrometers preferably. The printing conditions of a paint 
film are usually for about 30 - 60 minutes at the coated object temperature of about 160-210 degrees C. 
[0026] this invention powder coatings can be painted to the base material currently used from the 
former. The substrate paint film which performed a primer and middle-coat paint to what performed 
surface treatment, for example to metal raw materials, such as steel, zinc, aluminum, copper, and tin. 
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and these metals, and these metal raw materials as this base material if needed is mentioned. 

[0027] Moreover, as a field applied, it is applicable to vehicles relation, household-electric-appUances 

relation, building relation, route relation, an office machine, etc., for example. 

[0028] ' ^ ' 

[Example] Hereafter, an example is hung up and this invention is explained more concretely. In 
addition, the "section" in an example and the example of a comparison is based on weight criteria. 
[0029] The lGV-5 60 (Japan U-PiCA Co., Ltd. make, iso phthaUc-acid / trimethylol propane / neopentyl 
glycol =0.973/0.104/0.808 mole-ratio, softening temperature, hydroxyl value 52 KOHmg/g) of examples 
95 section, the Staphyloid AC-4030(Takeda Chemical Industries, Ltd., trade name, hydroxyl value 
primary about 5 KOHmg/g particle diameter of about 0.5 micrometers) 5 section, the Vesta gon B1530 
(Huelsmake, about 15% of NCO contents) 10 section, and the JR603 (TAYCA CORP. make, titanium 
oxide) 15 section are mixed, and it is an extruder Melting kneading was carried out, and it pulverized 
with the atomizer after cooling, it filtered by 150 meshes, and the polyester resin powder coatings of an 
example 1 were manufactured. 

[0030] The polyester resin powder coatmgs of an example 2 were manufactured like the example 1 
except having transposed [ GV-560 / the 95 sections and the five sections of Staphyloid AC-4030 ] the 
90 sections and Staphyloid AC-4030 for GV-560 to the ten sections as a resinous principle in example 2 

example 1. ' t , , / / 

[0031] The example 3 hydroxyl-group content acryUc resin (2-hydroxyethyl methacrylate / styrene / 
methyl methacrylate / n-butyl methacrylate = 30/10 / 50/10 "weight ratio" average-molecular-weight 
8000, 26 degrees C of softening temperatures) 95 weight section, the Staphyloid AC-4030(Takeda 
Chemical Industries, Ltd., trade name, hydroxyl value primary about 5 KOHmg/g particle diameter of 
about 0 5 micrometers) 5 section, the Vesta gon B1530 (Huels make, about 15% of NCO contents) 10 
section, and the JR603 (TAYCA CORP. make, titanium oxide) 15 section are mixed, and it Melting 
kneading was carried out, and it pulverized with the atomizer after cooling, it filtered by 150 meshes, 
and the acrylic resin powder coatings of an example 3 were manufactured. 

[0032] The polyester resin powder coatings of the example 1 of a comparison were manufactured like 
the example 1 except having made the 100 sections and Staphyloid AC-4030 into the zero section for 
the GV-560 [ same ] as the above as a resinous principle in example of comparison 1 example 1 . 
[0033] The polyester resin powder coatings of the example 2 of a comparison were manufactured like 
the example 1 except having transposed the 85 sections and Staphyloid AC-4030 for the GV-560 
[ same ] as the above to the 15 sections as a resinous principle in example of comparison 2 example 1. 
[0034] Electrostatic powder coating of the powder coatings of the above-mentioned example and the 
example of a comparison was carried out to the steel plate (0.7x70x1 50mm) which performed chemical 
conversion to the GARUBA ize steel plate with phosphoric acid zinc, they were heated for 30 minutes 
170 degrees C, and the paint fihn was formed. . 

003 5] The test result of an example and the example of a comparison is shown in a table 1 . 
[0036] 
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[0037] Result appearance: The smooth nature on the front face of a paint film was observed wifli the 
naked eye. O; - fitness and x; **; inferior it is remarkably inferior. 

[0038] Paint-fihn gloss: JIS K-5400 It measured according to 7.6 (1990). (60 reflection factors) 
Erichsen test: JIS K-5400 It measured according to 8.2 (1990). Knockout distance (mm) Until it 
produces a crack and peeling in a paint fihn was measured. 

[0039] Impact resistance test: JIS K-5400 According to the 8.3.2 (1990) E. I. du Pont de Nemours type 
shock resistance trial, the impact was added to the painted surface of a paint board on conditions with 
the falling weight weight of 500g, a tip diameter [ of **** / of 1/2 inch ], and a falling weight height of 
50cm. Subsequently, the peeling degree of the paint fihn when making the portion which added the 
impact stick cellophane adhesive tape, and removing a tape in an instant was evaluated. O : peeling 
remarkable to x:painted surface peeling is not accepted to be to the pamted surface and slight peeling is 
accepted to be to ** :painted surface is accepted. [0040] 

[Effect of the Invention] Processability becomes good, when especially this mvention mdkes isocyanate 
hardening mold powder coatings contain a hydroxyl-group content rubber compoimd resin particle, and 
this hydroxyl-group content rubber compound resin particle exists as a particle in a paint film and 
absorbs the energy by the impact from outside etc. Moreover, since the chemical bond of this mbber 
compound resin particle component is carried out to hydroxyl-group content base resin by the 
cross linking agent, its processability improves more, and its endurance, such as weatherability and a 
water resisting property, also improves. 

[0041] moreover - a hydroxyl group - not containing - rubber - compound - resin - a particle — 
**** loadings - many - carrying out ~ if - processabihty - good - becoming - although - smooth 
- a sex - bad - becoming - on the other hand - smooth - a sex - bad - not becoming - a degree - 
loadings - few - carrying out - if - processability - not being enough - ** - having said - a trouble - 
r it is - although - this invention - using it - a hydroxyl group - content - rabber - compound - The 
quantity of loadings could be made to have been able to decrease and the engine performance of both 
smooth nature and processability was able to be satisfied. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hydroxyl-group content base resin other than the following (component A) following 
hydroxyl-group content rubber compound resin particle A hydroxyl-group content rubber compound 
resin particle which uses 90 - 99 weight section (B) rubbery polymer as a core layer, and makes a vinyl 
system polymer a shell layer 1-10 weight (section C) block poly isocyanate compound Heat-curing 
mold powder coatings characterized by containing 10- 60 weight section as a. thermosetting resin 
component. 

[Claim 2] Heat-curing mold powder coatings according to claim 1 which are at least one sort of 
hydroxyl-group content base resin with which hydroxyl-group content base resin is chosen from 
hydroxyl-group content polyester system resin, hydi-oxyl-group content acrylic resin, hydroxyl-group 
content fluorine system resin, and hydroxyl-group content silicon resin. 



[Translation done.] 
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